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Abstract 
Studies related to the development of perceptual processes, during school period, have increased in recent decades, 
which led to a great accumulation in developing theoretical and practical field. However, several questions remain 
open: in which way do children process information from their environment?, In what manner does the way of 
processing change with age, experience and the level of cognitive development? 
Answers must satisfy an essential requirement, namely to highlight the elements of dynamic development of these 
processes, taking into account individual differences. Differences in children intellectual potential will determine 
differences in terms of proximal development and cognitive modifiability. 
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1. Introduction 
The concept of zone of proximal development,  initiated  by  L.  S.  Vygotsky,  refers  to  the  child   
perspectives concerning subsequent cognitive development. According to the structure of mental 
development (normal or pathologic), a progress will be observed, which is characterised by achieving 
certain ”larger or smaller steps, toward the immediate stage of the development” (Radu, 1999, p. 83). The 
definition of the zone of proximal development concept (Vygotsky, 1971) is achieved by comparing it to 
the difference between the task resolution level, in the conditions of guiding to the task resolution 
performed by an adult and the independent resolving of the proposed task. There is an interesting 
graphical representation of the intellectual development from static and dynamic perspectives, by means 
of integrating the phenomenon of genetic viscosity described by B. Inhelder, and Vygotsky’s theory on 
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proximal development (Radu, 1999, p. 85). The pattern built is described by the author from the 
perspective of these theories, and it can be interpreted as ”a qualitative expression of mental retardation 
phenomenon” (Radu, 1999, p. 83). Vygotsky succeeds to highlight the differences between children with 
normal intellect and those with mental retardation in terms of comparative analysis. He captures how to 
use, effective or less effective, their aid in a directed learning activity, and the differences in the 
characteristics of proximal zone development, large and dynamic in children with normal intellect and 
narrow and less dynamic in those with mental retardation (Radu, 2005).  
The development period chosen for research was the one of middle childhood, because in this period 
are found major leaps in cognitive development. This major leaps are due to learning process which 
becomes more accelerated, within this process being made the acquisition of new knowledge and the 
development of new learning strategies (Verza & Verza, 2000). 
Thus, the necessity of using certain tests was established, which allows the evaluation of subsequent 
cognitive development; this perspective is achievable by measuring the learning potential and transfer 
capacity by using stimuli for highlighting operations modifiability on mental images. As a consequence, 
during the research process, Representational Stencil Design Test was used. The test allows the 
calculation transfer quotient (TQ), which is the indicator of cognitive profit achieved by the subject as a 
result of the learning stage. The transfer quotient provides a real measure of the possible cognitive profit, 
assertion can be formulated concerning the measure of the progress to the zone of proximal development. 
2. Methodology 
The research objectives were, on the one hand, to capture the progress of school age children in terms 
of potential for learning and transfer and, on the other hand, to highlight the differences between children 
with normal intellect and those with mental retardation from the perspective of these phenomena. 
2.1. Hypothesis 
Taking account of the formulated objectives, the research hypotheses were formulated: 
x There is a positive correlation between the transfer quotient (TQ) obtained during formative 
assessment and the intelligence quotient (IQ)  of the middle childhood individuals. 
x There is a dynamic and accelerated resolution capacity in middle childhood children with normal 
intellect and a slow and inefficient one at mentally retardation children. 
Children with normal intellect will develop procedural rules clearer and more efficient in terms of 
properly combining structural elements of the target image, while children with mental retardation, in the 
following phase, will develop a series of declarative knowledge, learning how to fix the fair tasks, but 
they will not be translated into concrete procedural rules and will have a low efficiency. 
The transfer quotient of the children with normal intellect will be superior to the transfer quotient of 
the children with mental retardation, for all the three age periods evaluated (8,9 and 10 years). 
2.2. Participants 
The structure of the samples was: 
x Sample I – 60 middle childhood participants with normal intellect 
x Sample II - 60 middle childhood participants with mental retardation. 
Each subject in the two samples was evaluated at 8, 9 and 10 years of age. 
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2.3. Instruments 
Psychological tests applied were: 
x CPM (Raven’s Coloured Progressive Matrices Test) - used to examine general intelligence (Raven 
2006) the test used was adapted in Romanian language after English version from 1998. The 
adaptation of the test was conducted by a group of researchers from the University Babes-Bolyai 
supervised by Dr. John Raven. 
x RSDT (Representational Stencil Design Test) was applied to all age groups (8, 9 and 10 years), both in 
children with normal intellect and those with mental retardation. The test illustrates the potential for 
learning and transfer. The type of administration was test-retest, in the end being calculated the 
transfer quotient. The transfer quotient (TQ) was calculated using a formula adapted by Szamoskozi 
(1997). 
3. Results 
Further, were made statistical analysis by operating with the transfer quotient.  
Descriptive indices, (mean, standard deviation and variance) shows homogeneous collections of data, 
their graphical distributions, as evidenced by the values of skewness and kurtosis, being relatively normal. 
Further, correlations were performed, in both groups of participants, in all age stages (8, 9 and 10 
years), analyzed and interpreted correlation diagrams and the values of the Pearson correlation 
coefficient. 
For example, we present two correlation diagrams (Figure 1): 
Fig. 1. IQ-TQ correlations – middle childhood (8 years); (a) normal intellect children; (b) mentally retarded children. 
Upward and linear shape of the cloud of points from the diagrams indicate a positive correlation 
between the two variables. Significant and positive values of Pearson correlation coefficient (between 
0.629 and 0.712 at p-value <0.01) shows that the IQ correlate positively with TQ. 
After the correlations, two types of comparisons were performed, using the bifactorial design, namely: 
x intrasamples comparisons (paired samples), both in children with normal intellect and in mentally 
retardation children, between the three age periods 8, 9 and 10 years 
x intersamples comparisons (independent samples), 8, 9 and 10 years among children with normal 
intellect and those with mental retardation. 
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Table 1. Intrasamples comparisons. 
Age groups 
Intrasamples comparisons 
8-9 years 9-10 years 8-10 years 
Normal intellect 
children 
T-test -5.470 -2.898 -6.749 
p-value <0.01 <0.01 <0.01 
Mentally retardation 
children 
T-test -1.427 -1.358 -2.170 
p-value >0.05 >0.05 <0.05 
Differences resulting from intrasamples comparisons, in subjects with normal intellect, are significant 
at p-value lower than 0.01 between all three age stages evaluated. Regarding intrasamples comparisons in 
subjects with mental retardation, significant differences were found between 8 and 10 years at p-value 
lower than 0.05 limit. Between 8-9 and 9-10 years, in both samples, no significant differences were 
found. 
Table 2. Intersamples comparisons. 
Age groups 
Intersamples comparisons 
8 years 9 years 10 years 
normal-retarded 
intellect 
T-test 27.924 29.424 27.800 
p-value <0.01 <0.01 <0.01 
Comparisons between the two groups (intersamples) showed significant differences between the 
values of transfer quotient at p-value lower than 0.01 in all three age periods. 
4. Conclusions 
The Representational Stencil Design Test is a complex tool used in formative assessment of 
intellectual potential.  
Opportunity to use this test (Representational Stencil Design Test) derived from experiments made by 
LeFevre & Dixon (1986), experiments which had as main objective the analysis of learning strategies 
preferred by children. 
Novick (1988) model shows that preference seems to be more functional for two reasons: 
x problems can be solved without using cumbersome deductions of the basic structures knowledges, 
x the efficiency of the models provided as an example in solving new problems is evident when their 
relational structure is not yet known by children, realizing a transportation of procedural knowledge 
without a declarative database. 
In the pretest phase, in all age groups quite low scores were obtained comparing the highest score of 
the sample due to the novelty of the test that have raised the level of difficulty related to tasks. Transfer 
quotient calculated after obtaining the pretest and posttest scores, allowed to determine the extent to 
which the subject can be reused in different contexts, knowledge and strategies learned during the 
resolution phase of learning. In children with normal intellect transfer quotient is high and has a tendency 
to increase from 8 to 10 years. The differences are statistically significant, showing a profit in cognitive 
growth from one year to another. So, it seems that the proximal development zone is wider when we refer 
at optimal mental maturation and acquisition of new resolution strategies that rely on both declarative and 
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procedural knowledge. The profit gained by children with mental retardation expressed by the transfer 
quotient is reduced over the three years.  
In terms of comparison between the two groups, significant differences in all age periods could be 
explained by the fact that the mentally retardation children have not acquired declarative knowledge of 
classification required to breakdown the target figure and neither the elements of the strategy allowing the 
recomposing the figure.  
Analysis of the results of pretest and post-test confirms at the two categories of subjects the clearly 
differentiated level of cognitive modifiability differentiated in the learning phase. The stimulation to 
advances in the proximate development zone will provide certainty efficient and consistent development. 
There are still some difficulties in determining the advance in the proximal development zone even 
transfer quotient gives us a real measure of cognitive profit possible. Measure of the cognitive profit, 
emphasized by the level of mental operations modifiability and determined by the intellectual potential 
and the one of specific learning, will highlight each individual advances in the proximal development 
zone if it is made reporting to the average group to which it belongs. Reporting should be done as 
individual specific group because differences between the two groups of children are not only quantitative 
but are primarily qualitative, the specificity of mental deficiency confirming of this reasoning. Restricted 
area of the proximal development zone in mental deficiency expressed primarily a qualitative level and 
then a quantitative one. Reporting the individual transfer quotient to the average of the transfer quotient of 
the group, to which the subject is part, and expressing it as probability is likely to obtain an advance 
quotient toward proximal development zone, named “AQ”. 
AQ = indTQ/avTQ x 100 
AQ - advance quotient toward  proximal development zone 
indTQ - individual transfer quotient 
avTQ - average transfer quotient 
The value of the advance in the proximal development zone depends on the part of the cognitive level 
and, on the other hand, on the learning strategies assimilated in schools. The more the educational 
approach is oriented towards stimulating effective learning resolution strategies, the more important the 
advance in the proximal development zone will be. This approach, however, should be specific to each 
child development. 
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